This paper is concerned with behavioral equivalences between machines which have random internal state transitions, and machines which have deterministic internal state transitions. Section I contains a method of constructing a finite deterministic machine (if one exists) which is expectation equivalent to a given probabilistic sequential machine {Theorem 1.3 and Theorem 1.7). In Section II the method is extended giving invariant subspace conditions for the existence of an input-state calculable (deterministic transitions but random output) machine which has the same first N central moments of output as a given probabilisfic sequential machine (Theorems 2.4 and 2.5).
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The common practice of using behaviorally equivalent machines as interchangeable submachines of other machines is formalized in Section III. Indistinguishability is the only equivalence which meets the interchangeability condition (Theorem 3.4). It is also proven that some finite deterministic machine can distinguish between two tape equivalent machines which are not expectation equivalent (Theorem 3.2).
Section IV provides bounds ell the length of input strings necessary for deciding whether the following relations hold between arbitrary members of their domains: ---E (Theorem 4. 
